KiSource

- Corporate Services
Patricia M. French

Senior Attorney 300 Friberg Parkway
Westborough, Massachusetts 01581
(508) 836-7394
(508) 836-7039 (facsimile)
pfrench@nisource.com

July 16, 2005

BY OVERNIGHT DELIVERY AND E-FILE

Mary L. Cottrell, Secretary

Department of Telecommunications and Energy
One South Station

Boston, MA 02110

Re: Bay State Gas Company, D.T.E. 05-27

Dear Ms. Cottrell:

Enclosed for filing, on behalf of Bay State Gas Company (“Bay State”), please find Bay
State’s responses to the following Information Requests:

From the Attorney General:

AG-09-35 AG-09-54 AG-14-23 AG-15-10

From the Department:

DTE-18-25 DTE-18-26

From the MOC:

MOC-4-5 (Rev. Bulk)

From the UWUA:

UWUA-2-10

From the DOER:

DOER-1-8


mailto:pfrench@nisource.com

CC:

Letter to Mary Cottrell, Secretary
July 16, 2005
Page 2

Please do not hesitate to telephone me with any questions whatsoever.

Very truly yours,

Patricia M. French
Per Ground Rules Memorandum issued June 13, 2005:

Paul E. Osborne, Assistant Director — Rates and Rev. Requirements Div. (1 copy)
A. John Sullivan, Rates and Rev. Requirements Div. (4 copies)

Andreas Thanos, Assistant Director, Gas Division (1 copy)

Alexander Cochis, Assistant Attorney General (4 copies)

Service List (1 electronic copy)



COMMONWEALTH OF MASSACHUSETTS

DEPARTMENT OF TELECOMMUNICATIONS AND ENERGY

RESPONSE OF BAY STATE GAS COMPANY TO THE

FIFTEENTH SET OF INFORMATION REQUESTS FROM THE ATTORNEY GENERAL

AG-9-35

Response:

D.T. E. 05-27
Date: July 16, 2005

Responsible: Joseph A. Ferro, Manager Regulatory Policy

Refer to the Company’s proposed tariff M.D.T.E. 34, Appendix B. Provide
a list of fees charged by other Massachusetts LDCs for the same
categories Bay State does.

The Department’s website lists an Appendix B for each distribution
company. Attachments AG-9-35 (a), (b), (c), (d) and (e) are printouts of
these appendices that include the administrative fees and charges for the
respective MA LDCs listed below.

Attachment AG-9-35 (a) - Boston Gas Company
Attachment AG-9-35 (b) - Commonwealth Gas Company
Attachment AG-9-35 (c) - Berkshire Gas Company
Attachment AG-9-35 (d) — Colonial Gas Company
Attachment AG-9-35 (e) — Essex Gas Company



Bay State Gas Company
" D.T.E. 05-27
ATTHINDIA B Attachment AG-9-35 (a)
Page 1 of 2

Schedule of Administrative Fees and Charges

Company Service Fees:

Customer Fees:

Interest charges for unpaid balances: The rate of interest shall be determined annually in accordance with the MDTE regulations at 220
C.M.R. 26.00 and shall become effective each year with February bills.

Returned Check Charge: $15.00

Account Restoration Charge: A commercial/industrial customer will be charged a reconnect charge of $50.00 if no court-issued warrant
was obtained for shutoff, or $125.00, if a court-issued warrant was obtained. All customers will be responsible for paying the additional
reconnect costs if service is disconnected at the street

Supplier Fees:

Customer Enrollment Fee (Section 24.5.9): TBD

Customer Cancellation and Termination Fee (Section 24.5.9): TBD

hitp://www.mass.gov/dte/gas/Terms& Condition {ﬂg s_;j;é_{fli!i:(’!s,htm 7/15/2005
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Bay State Gas Company
D.T.E. 05-27

Aggregation Pool Fee (Section 24.6.6): TBD Attachment %2@%_%50?2)

Late Payment Charge (Section 24.8): The rate of interest shall be determined annually in accordance with the MDTE regulations at 220
C.M.R. 26.00.

Standard Complete Billing Service (Section 14.2.1): TBD

Standard Passthrough Billing Service (Section 14.2.2): TBD

http:/fwww.mass.gov/dte/gas/Terms&Conditions/Boston T & Cs.htm 7/15/2005



TABLE OF CONTENTS

APPENDIX B

Schedule of Administrative Fees and Charges

(November 1, 2000)

Customer Fees & Charges

Interest Charge on Past-Due Bills

Returned Check Fee

Account Restoration Charge

Supplier Fees & Charges

Aggregation Pool Fee (Section 24.6.0)

Customer Cancellation and Termination Fee (Section 24.5.9)
Customer Enrollment Fee (Section 24.5.9)

Late Payment Charge (Section 24.8)

Standard Complete Billing Service Fee (Section 14.2.1)
Standard Passthrough Billing Service Fee (Section 14.2.2)

[1] Calculated annually in accordance with the MDTE regulations at 220 C.M.R. 26.00.

http://www.mass.gov/dte/gas/ I'f.:l'n‘.l.‘s&C{):lldiﬂﬂﬂség}_rr_lﬂtc_hLm

Bay State Gas Company
D.T.E. 05-27
Attachment AG-9-35 (b)
Page 1 of 1

Variable Rate | 1]
$ 4.00
$12.00

TBD
TBD
1TBD
Variable Rate [1]
TBD
TBD

1/15/2005



APPENDIX B
Schedule of Administrative Fees and Charges

CUSTOMER FEES AND CHARGES

Non-Residential Customer Late Payment Charge Variable in accordance with

220 C.M.R. 26.00

Reconnection Charges:

Seasonal Meter Turned off for Seven (7) months or less $30.00
Non-Seasonal Meter Restored During Normal Working Hours $10.00
Non-Seasonal Meter Restored After Normal Working Hours $15.00
Customer Shut-Off Via Street Lock for Non Payment* $50.00

C & I Customer Charge For Each Gas Burning Appliance* $ 2.00
Return Check Charge Pursuant to Applicable Bank

Charge

*1in addition to applicable reconnection charge

http://www.mass.gov/dte/gas/T 'e|'ms&(?cnndilinm@_qh&c,htm

Bay State Gas Company
D.T.E. 05-27
Attachment AG-9-35 (c)
Page 1 of 2

7152005



Bay State Gas Company
D.T.E. 05-27
Attachment AG-9-35 (c)

SUPPLIER FEES AND CHARGES Page 2 of 2

Ageregation Pool Fee (Section 24.6.6) TBD

Customer Cancellation and Termination Fee (Section 24.5.9) TBD

Customer Enrollment Fee (Section 24.5.9) TBD

Late Payment Charge (Section 24.8) Variable in accordance with

220 C.M.R. 26.00

Standard Complete Billing Service Fee (Section 14.2.1) TBD

Standard Passthrough Billing Service Fee (Section 14.2.2) TBD

http://www.mass.gov/dte/gas/Terms&Conditions/berktdee.htm 7/15/2005



Bay State Gas Company

} D.T.E. 05-27
APPENDIX B Attachment AG-9-35 (d)
Page 1 of 2

Schedule of Administrative Fees and Charges
Company Service Fees:

Customer Fees:

Interest charges for unpaid balances: The rate of interest shall be determined annually in accordance with the MDTE regulations at 220
C.M.R. 26.00 and shall become effective each year with February bills.

Dishonored Check Charge: $10.00

Service Reconnection Fee: $25.00

Meter Testing Fee: $15.00

Seasonal Termination/Reconnection Fee: $20.00
Supplier Fees:

Customer Enrollment Fee (Section 24.5.9): TBD

http://www.mass.gov/dte/gas/ 'I"crmﬁ&{_".m‘tditi{:n.‘;r’_(,'l;)IUiWLi_-eiijﬁ& Cs.htm 7/15/2005



Bay State Gas Company

Customer Cancellation and Termination Fee (Section 24.5.9): TBD AttachmentDA-IC-}-Fg—gg-(ZJ)

Page 2 of 2

Aggregation Pool Fee (Section 24.6.6): TBD

Late Payment Charge (Section 24.8): The rate of interest shall be determined annually in accordance with the MDTE regulations at 220
C.M.R. 26.00.

Standard Complete Billing Service (Section 14.2.1): TBD

Standard Passthrough Billing Service (Section 14.2.2): TBD

http://www.mass.gov/dte/gas/Terms&Conditions/Colonial T&Cs.htm 7/15/2005



Bay State Gas Company
3 D.T.E. 05-27
ATFENDIA B Attachment AG-9-35 (e)
Page 1 of 2
Schedule of Administrative Fees and Charges

Company Service Fees:

Customer Fees:

Interest charges for unpaid balances: The rate of interest shall be determined annually in accordance with the MDTE regulations at 220
C.M.R. 26.00 and shall become effective each year with February bills.

Returned Check Charge: $15.00
Reconnection of Service: $12.00
Meter Testing Fee: $10.00

Meter Turn On: If any adjustment of appliances is required other than lighting pilots, the minimum service charge is $20.00 plus $7.00
transportation charge.

Supplier Fees:

http://www.mass.gov/dte/gas/Terms&Cond ilinan,htm 7/15/2005



Bay State Gas Company

Customer Enrollment Fee (Section 24.5.9): TBD AttachmentDAgFg-gg_(ze7)

Page 2 of 2
Customer Cancellation and Termination Fee (Section 24.5.9): TBD

Ageregation Pool Fee (Section 24.6.6): TBD

Late Payment Charge (Section 24.8): The rate of interest shall be determined annually in accordance with the MDTE regulations at 220
C.M.R. 26.00.

Standard Complete Billing Service (Section 14.2.1): TBD

Standard Passthrough Billing Service (Section 14.2.2): TBD

http:/fwww.mass.gov/dte/gas/Terms& Conditions/essext&e.htm 7/15/2005



COMMONWEALTH OF MASSACHUSETTS
DEPARTMENT OF TELECOMMUNICATIONS AND ENERGY

RESPONSE OF BAY STATE GAS COMPANY TO THE

NINTH SET OF INFORMATION REQUESTS FROM THE ATTORNEY GENERAL

AG-9-54

Response:

D.T. E. 05-27
Date: July 13, 2005

Responsible: Joseph A. Ferro, Manager Regulatory Policy

Is Company in the process of negotiating any new Special Contracts? If
yes, please describe the type of contract and the estimated volumes to be
delivered and the revenue to be generated. Provide an economic
analysis of the contract including the revenues that would be generated
by this customer if it were on a tariffed rate. Include all supporting
workpapers, calculations and assumptions.

The Company is not in the process of negotiating Special Contracts with
any current tariffed customers or new customers. The Company is,
however, engaged in discussions with one existing Special Contract
customer regarding possible changes to the arrangements of providing
service. The discussions with this customer have not yet led to any
formal or official new or revised agreement. The Company is close to
completing negotiations with this customer to modify the contractual
arrangements under which the Company will continue to provide service.
It is the Company’s expectations that the revised arrangements will result
in very similar revenues, or value to the Company, as compared to the
value or revenue stream under the existing contract terms. The Company
will be filing this contract with the Department for its review and approval
before Bay State will be able to continue to provide service under revised
contractual provisions.



COMMONWEALTH OF MASSACHUSETTS
DEPARTMENT OF TELECOMMUNICATIONS AND ENERGY

RESPONSE OF BAY STATE GAS COMPANY TO THE
FOURTEENTH SET OF INFORMATION REQUESTS FROM THE ATTORNEY
GENERAL
D.T. E. 05-27

Date: July 16, 2005
Responsible: Danny G. Cote, General Manager
AG-14-23 Refer to the Company’s June 3, 2005, letter on the status of discovery

responses. Produce copies of all soil resistivity tests conducted by the
Company.

Response: Please see the Company’s response to AG-25-6 for the available copies
of soil resisitivity tests from Bay State’s Lawrence and Brockton service
areas, respectively.

See Attachment AG-14-23 (a) through (bb) for copies of the available sail
resisitivity tests from Bay State’s Springfield service area.



IMPRESSED CURRENT GROUNDBED DESIGN Bay State Gas Company

CHICOPEE @ TERIMAR ST Attachment AG-14-25(a)
IMPRESCHAJEHof 2
Resistivity: 8000 ohm-cm
ANODE DATA MATERIAL COST
Anode Type: Anode: 175 ea.
Anode Dia: 3in. Anode Cbl: 0.9 $/t
Anode Length: 60 in. Hdr Cbl: 1.25 $/t
# of Anodes: 10 Splice: 25
Anode Spcng 12 ft. INSTALLATION COSTS
Dist. Remote 45 ft. Trenching: 4.4 $fft
Anode Inst: 252 per anode
CABLE DATA SIZE Splc Inst: 15 per splice
Hdr Cable: 0 AWG Power Cost: 0.1 $/kwh
Electric 1000
Rectifier 1100
Repairs/parts 700
Operating I 5 amps(est) permits/fEng. 1000
cops 0

GROUNDBED DESIGN RESULTS

Resistance: 1.52262 OHMS GROUNDBED COSTS
Rect. Volts: 7.6 volts Materials: $3,941.25
Est. Amps: 5 amps Install: $7.415.20
Total $11,356.45
Header length 108 DRILLING
DEFTH 25 FEET

0.6431603 VOLTAGE GRADIENT AT PIPE

5 GROUND BED CURENT IN AMPS
8000 RES. OHMS/CM.
170 LENGTH ANODE IN FEET
100 DISTANCE ANODE TO PIPE OR ?



S OILRESIS TIVITY SUR V EY & LAYER VA LUE DETEFM INATION

TOWN: CHICOPEE LOCATION: TERIMAR ST.
| 4 PIN DAT A Il
|= SSSSDIDCODo D SSSSESEEE S EEEEEEEEE = EEEEE S EEEEEEEEEEE Il
| I | | | I
| LOCATION| SPACING | R1 | FACTOR | RESISTIVITY ||
I NO. | FEET | OHMS | | OHM-CM ||
|= S======== = SSSESSS== S =SS=E=S=Ss=ss = ==S==== s==ssS======= H
| | &-3 | 126 | 1000 | 126190 ||
| | 108" | 25 | 2000 | 50B6T ||
| | 15-8" | B | 3000 | 24390 ||
| | 20-10" | 4 | 4000 | 16092 ||
| | 28-1" | 2 | 5000 | 10870 ||
I | NORTH TREEBELT
I |
I |
I |
I |
LOCATION | SPACING | R1 | FACTOR | RESISTIVITY ||
NO. | FEET | OHMS | X | OHM-CM ||
ESEENEENE N FEESESETE N ERNEDETEE B L .. M -} J it .t ] ..f] |I
T 5-3" | 229 | 1000 | 228571 ||
| 108" | 48 | 2000 | 96512 ||
| 15-8" | 18 | 3000 | 53571 ||
| 20-10" | 10 | 4000 | 38251 ||
| 281" | 6 | 5000 | 32051 ||

SOUTH TREEBELT

|

Bay State Gas Compan
SOIL20.Wka =% D.T.E. 05.27
Attachment AG-14-23(a)
DATE: 08/7/97 TESTER: KSIGUS Page 2 of 2
ESESS SESSSSSSS S SSSSSSSSC S SSEESSSSs s SSESSESSD S ISSSSSSSS = SSSSSS==S
LAYER PROCEDURE
=1+ = EEEmE = EE o =R == .—.F
| | R2 | | LAYERR E SISTIVITY
1R1 | di/R1 | 1Md1/R1 | FACTOR | R3 | LAYER DEPTH |
MHOS | MHOS | MHOS | X | OHM-CM | FEET
0.0078 | 0.0079 | 126.1906 | 1000 | 126180 | 0"-5'3"
0.0385 | 0.03156 | 31,6966 | 1000 | 31887 | 53"-10'8"
0.1230 | 0.0835 | 11.9723 | 1000 | 11972 | 10'6"-16'8"
0.2486 | 0.1256 | 7.8636 | 1000 | 7064 | 158"-20M0"
0.4600 | 0.2114 | 47297 | 1000 | 4730 | 200"-26"1"
1/R1 | d1/R1 | 1Md1/R1 | FACTOR | R3 | LAYER DEPTH |
MHOS | MHOS | MHOS | X | OHM-CM | FEET
0.0044 | 0.0044 | 2285714 | 1000 | 228571 | o0"-5'3"
0.0207 | 0.0163 | 61.1700 | 1000 | 61170 | 5'3"-10'6"
0.0560 | 0.0353 | 28.2470 | 1000 | 28347 | 10'6"-15'8"
0.1046 | 0.0486 | 20.5882 | 1000 | 20588 | 15'8"-20'10"
0.1560 | 0.0514 | 19.4444 | 1000 | 19444 | 2010"-26'1"

|
I
|
|
|
|
I
I
|
I



IMPRESSED CURRENT GROUNDBED DESIGN

Bay Siate Gas Company

CLAPP ST EASTHAMPTION Attachment AG-1425(p)
Page 1 of 2
Resistivity: 9300 ohm-cm
MATERIAL COST
Anode Type: Anode: 175 ea.
Anode Dia: 3in. Anode Cbl: 0.1 Bt
Anode Length: 120 in. Hdr Cbl: 1.25 $/t
# of Anodes: 11 Splice: 25
Anode Spcng 30 ft. INSTALLATION COSTS
Dist. Remote 1200 ft. Trenching: 2 it
Anode Inst: 240 per anode
SIZE Splc Inst: 15 per splice
Hdr Cable: 1 AWG Power Cost: 0.1 $/kwh
Electric 0
wetland 1200
Operating I 12 amps(est) permits 27D
cops 0
GROUNDBED DESIGN RESULTS
Resistance: 2.97861 OHMS GROUNDBED COSTS
Rect. Volts: 35.7 volts Materials: $6,715.00
Est. Amps: 9 amps Install: $2,670.00
Total $10,860.00

Header length 300



S5 OILRESIS T IWITY SUR V EY & LAYER VA LUE DETEF MINATION

e e

TOWN: EASTHAMPTION LOCATION: CLAPF ST DATE: oTo1eT TESTER: kS
| 4 PIN DAT A it LAYER PROCEDURE
r: = = EEEESSEEE ¥ SEE = || =mEE @ = = =mmm = =
| I | I I I I | R2 I | LAYERR E SISTIVITY
| LOCATIOM| SPACING | R1 | FACTOR | RESISTMITY || 1/R1 | dim1 | 1di/R1 | FACTOR | R3 | LAYER DEFTH
| NO. | FEET | OHMS | X | OHMCM || MHOS | MHOS | MHOS | X | OHM-CM | FEET
= = E INNEEAEEE B EEE = 1] BEEE = IE= = = EEEARSEEE = = EEEEEEE
I | =7 | 37| 500 | 18500 ||  0.0270 | | 37.0000 | 500 18500 | o027
| | 53 | 40 | 1000 | 40000 | 00250 | -0.0020 | -493.3333 | 500| -246867 | 2753
I | 7100 32 | 1500 | 48000 | 00313 |  0.0063 | 160.0000 | 500 80000 | 53710
| | 108" | 38 | 2000 | TE000 || 0.0263 | -0.0040 | -202.6667 | 500 101333 | T10"-100"
I |13 32 | 2500 | 80000 || 00313 | 00049 | 2026667 | 500 101333 | 10%6"-131"
I | 158" | 25 | 3000 | 75000 ||  0.0400 | 00088 | 1142857 | 500 | 57143 | 131"-158"
| | 183 | 21| 3500 | 73500 ||  0.0476 | 00076 | 131.2500 | 500 | 65625 | 158™18'3"
I | 20-10" | 15 | 4000 | 60000 || 00867 | 00180 | 525000 | 500 | 26250 | 183"-2010°
| | 2¥y4" | 1] 4500 | 40500 || 0.0908 | 00242 | 41,2500 | 500 | 20625 | 20M0°-23%"
I | 26-1" | 9.5 | 5000 | 47500 ]  0.1053 | 00144 | 69.6667 | 500 | 34833 | 23%6"-261"
| | 289" | 75| 5500 | 41250 || 01333 | 0.0281 | 356250 | 500 | 17813 | 26'1"-28'%"
I | a3 | 59| 6000 | 35400 ||  0.1695 | 00362 | 27.6563 | 500 13828 | 28'9-31'3"
I | 8311 | 33| 6500 | 21450 || 03030 | 01335 |  7.4885 | 500 | 3744 | 31'3-3311"
| | are | 0.5 | BO0D | 4000 || 20000 | 1.6870 | 0.5893 | 2000 | 1179 | W41y
S QIL RESIS T MITY SUR V EY & LAYER WA LUE DETEF M INATION
TOWN: EASTHAMPTICN LOCATION: CLAPP ST DATE: 0ri01/87  TESTER: KS

I 4 PIN DAT A I LAYER  PROCEDURE
|=| = = = mm = ”  EEEEEEEEE S = = = EESERNRREEES =|

| | I | I | | R2 | | LAYERR E SISTVITY
| LOCATION | SPACING | R1 | FACTOR | RESISTMWMITY || 1M1 | di/R1 | 1d1R1 | FACTOR | R3 | LAYER DEPTH |
| O, | FEET | OHMS | X | OHM-CM || MHOS | MHOS | MHOS | X | OHM-CM | FEET
1= ] == = | = H = = EREEEREEEE 2 = EEEE =
I I 40 | 500 | 20000 ||  0.0250 | | 40.0000 | 500 20000 | 027
I I 43| 1000 | 43000 ] 00233 | -0.0017 | -573.3333 | 500 | -286867 | 2753
| | 10" | a5 | 1500 | 52500 || 0.0286 | 0.0053 | 188.1250 | 500 | 94083 | H3-TO00
| | 108 | 42 | 2000 | 84000 | 00238 |  -0.0048 | -210.0000 | 500 | -105000 | 7HO0"-10%"
| |1 35 | 2500 | 87500 ] 00286 | 00048 | 210.0000 | 500 | 105000 | 10'%6"-13'1"
| | 158 | 28 | 3000 | 84000 || 00357 | 00071 | 1400000 | 500 | 70000 | 13'1"-15%"
| | 18| 24 | 3500 | 84000 || 00417 |  0.0080 | 168.0000 | 500 | 84000 | 158183
| | 20100 | 18 | 4000 | 72000 || 00556 | 00130 | 720000 | 500 38000 | 18'3"-20'10"
| | 238" | 14 | 4500 | 3000 || 00714 | 00159 | 63,0000 | S00| 31500 | 20M0°-23%"
| | 26-1" | 13 | 5000 | &5000 || 0.0769 | 0.0055 | 1820000 | 500 | 81000 | 23%"-26"1"
I | 289" | 8| 5500 | 48000 ||  0.1250 |  0.0481 | 20.8000 | 500| 10400 | 26'1-28'9"
| | 313 | 6.9 | 6000 | 44850 || 0.1448 | 0.0189 | 50.1818 | 500 | 25001 | 28'9°-313"
I | 331t | 52 | 8500 | 41800 |  0.1923 |  0.0474 |  21.1059 | 500 | 10553 | 3133311
| | a1 2| 8000 | 17000 || 05000 | -0.3077 |  -3.2500 | 2000 | 6500 | 39°2"-419"

8500
AVERAGE SOIL RESISTANCE 9328662545

Bay State Gas Company
D.T.E. 05-27
Attachment AG-14-23(b)
Page 2 of 2
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SOIL RESISTIVITY SURVEY & LAYER VALUE DETERMINATION

Bay State Gas-ﬁnmpan;Z".f.f: _?2*.__

I TOWN } e PO T O
FASE dan pprwlioul

LﬁCﬁ.TIDN Wittiarms S7 @ Dunant R DATE _DEC, 7, 1983
CH ESTNUT ST

A

#

PIN DATA

TESTER

D.T.E. 05-27

Attachment AG-14-23(c)

Page 2 of 3
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Bay State Gas

CORROSION CONTROL SURVEY

D.T.E. 05-27

i—@ Bay State Gas Cofinpaniyio. fi-v,

c@

achment AG-14-23(d)
Page 1 of 4

L
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D.T.E. 05-27

SOIL RESISTIVITY SURVEY & LAYER VALUE DETERMINATION Attachment AG-14-23(d)
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SOIL RESISTIVITY SURVEY & LAYER VALUE DETERMINATION

Bay State Gas;Gompany<= ﬁ'

D.T.E. 05-27
Attachment AG-14-23(d)
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DI STRICT LOCATION 2454 DaTe L=/l S
TESTERA
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S OILRESIS T IVITY SUR V EY & LAYER VA LUE DETEFMINATION Bay State Gas Company

D.T.E. 05-27
TOWN; EAST LONGMEADOW LOCATION: SOMERS RD. DATE: 12/22/87 TESTER: GS/KS Attachment f;g;eﬁzgf(?

SE=SESSoCS D SESCCSEnSs S SSSSSESES S SESRSSSSr S DESSESDSSES DD SESSSSDDS T SSSSESSES D SESEERaSs ©D EEEARESEE S SSSSSToSDo - SEEEESSEESSS SO

4 PIN DAT A Il LAYER PROCEDURE |

SEESS=SCSC S SESESEESD T EEEESEESSSE E ESSESEESE = _..._..=======|| SEESSSSNSS = SESSSSDET S DnDmEDmEns D DORESESES = SESSSSSSS S SEEEESEEEESS ='|

| | | | | R2 | | LAYERR E SISTIVITY |

LOCATION | SPACING | R1 | FACTOR | RESISTIVITY || 1/R1 | d1/R1 | 1d1/R1 | FACTOR | R3 | LAYER DEPTH |

NO. | FEET | OHMS | X | OHM-CM || MHOS | MHOS | MHOS | X | OHM-CM | FEET |
Sz======= = mmm mur= = ENED = SENESTHNEAER D SEorEEn || ] EEEs = E= = S=SSEESSEESS = SSS==SESS= T SSESSSSES = SESEESsSE=EEsEs =|

| 27 | 74 | 500 | 37000 || 0.0135 | | 74.0000 | 500 | arooo | o027 |

| &-3" | 17| 1000 | 17000 || 0.0588 | 0.0453 | 22.0702 | 500 | 11035 | 27"-53" |

| 7-10" | 7 1500 | 10500 || 0.1429 | 0.0840 | 11.8000 | 500 | 5950 | 53-7T'10" |

| 10-8" | 6.7 | 2000 | 13400 || 0.1493 | 0.0064 | 156.3333 | 500 | 78167 | 710"-10'6" |

[ 131" | 59| 2500 | 14750 || 0.1695 | 00202 | 494125 | 500 | 24706 | 10%8"-131" |

| 15-8" | 0| 3000 | 0] #DIVIOY | #DIVIDL | #DIVIOL | 500 | #DIVIO! | 13'1"-15'8" |

| 18-3" | 0| 3500 | 0 #DIVIO! | #DIVOL | #DIVIOL | 500| #DIviOl | 15'8"-18'3" |

| 20-10" | 0| 4000 | 0| #DIVID! | #DIMVOL | #DIVYOL | 500| #DIViOY | 18'3"-20'10" |

| 23-8" | 0| 4500 | 0| #DIVIO! | #DIVAOL | #DIVYOL | 500 | #DIViIOD | 2010"-23'6" |

| 261" | 0] 5000 | 0] #DIVIO! | #DIVOL | #DIVIOL | 500 | #DIViO! | 23'6"-26'1" |
SES=ESS=EsSS S SEDSEESED T S=S=EE= = EEEEES == = SESESs SESSSSDSE S SESSSSSES = SESSS=ESS S SSSSSSESEE SESESSES=SSS = ==sSSE=S=z=o=s =2
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SOIL RESISTIVITY SURVEY & LAYER VALUE DETERMINATION
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Bay State Gas Company

S OILRESIS T IVITY SUR WV EY & LAYER VA LUE DETEFMINATION D.T.E. 05-27

soilre22 whd Attachment AG-14-23(j)

TOWN: Longmeadow LOCATION: Middle school DATE: 08/02/97 TESTER: KS Page 1 of 1

== DS EsEs s SSEESEEnn E SESEESCEOE S SESCIDESE E SOSESESEESE S5 SESEEESSE S SESEEZEES S SEEEESEES S SESESEEED E SESERENAE S SoEmEmEmmmmE ==

| 4 PIN DAT A Il LAYER PROCEDURE |
|= EEmEmEm e mEmmEmmEmmEE T EmEmmmmmmen E SEEENEEEED D SESSEEESSs=E " SESESEEEE D SEEDESEEES S ESEESESESE S SESEEEEES S TEESERNEEN T moEEEEEEsmmmmame -
| | | I | | R2 | | LAYERR E SISTIVITY |
| LOCATION | SPACING | Ri1 | FACTOR | RESISTMITY || 1/R1 | d1/R1 | 1d1/R1 | FACTOR | R3 | LAYER DEPTH |
| NO. | FEET | OHMS | X | OHM-CM || MHOS | MHOS | MHOS | X | OHM-CM | FEET |
|= EEmmE e  mmmEmEmmmEm T mmmmEmmmEEe T SETDDEEES T SESSSEESEES " SEEEEEESS D mEEDSEEES - SEEEEEEER S SSEENEEEE S TONSIENEES T DEEEEEra e =|
| | 2-7 | 340 | 500 | 170000 || 0.0029 | | 340.0000 | 500 | 170000 | O0-2'7" |
| | &3 | 240 | 1000 | 240000 || 0.0042 | 0.0012 | 816.0000 | 500 | 408000 | 2'7"-53" |
| | 710" | 200 | 1500 | 300000 || 0.0050 | 0.0008 | 1200.0000 | 500 | 600000 | 5'3°-7'10" |
| | 10-8" | 170 | 2000 | 340000 || 0.0059 | 0.0009 | 1133.3323 | 500 | 566667 | 7'10"-10'6" |
| | 131" | 125 | 2500 | 312500 || 0.0080 | 0.0021 | 4722222 | 500 | 238111 | 10'8"-13'1" |
| | 15'-8" | 86 | 3000 | 258000 || 0.0116 | 0.0036 | 275.6410 | 500 | 137821 | 13"1"-15'8" |
| | 18-3" | BB | 3500 | 231000 || 0.01582 | 0.0035 | 283.8000 | 500 | 141900 | 156'8"-18'3" |
| | 2010 | 69 | 4000 | 236000 || 0.0169 | 0.0018 | 556.2857 | 500 | 278143 | 18'3"-2010" |
| | 23-8" | 50 | 4500 | 225000 || 0.0200 | 0.0031 | 3277778 | 500 | 163889 | 20"0"-23'6" |
| | 261" | 41 | 5000 | 205000 || 0.0244 | 0.0044 | 2277778 | 500 | 113889 | 23'6"-26"1" |
| | 38-7" | 18 | 7000 | 126000 || 0.0556 | 0.0312 | 32.0870 | 2000 | 64174 | 26-1"-36-7" |

41'-g" 8.6 8000 76800 0.1042 0.0486 20.5714 1000 20571 38-7"-41'-9"
| | 47-0" | 5.8 | 8000 | 52200 || 0.1724 | 0.0682 | 14.6526 | 1000 | 14653 | 41-9"-47'-0" |
| | 52'-4" | 3.5 10000 | 35000 || 0.2857 | 0.1133 | 8.8281 | 1000 | 8826 | 47-0"-53'4" |

==Z=EZ E SSEEDEDE D SSEDSSEEESS IS SESSEZSE S ISSZOEEZS D SEDRDSEED D SSEZEDZEEZ D SESZEEDE T SSDEDS=EE==== ==



IMPRESSED CURRENT GROUNDBED DESIGN Bay State Gas Company

GABLE RESIBTANCE TABLE D.T.E. 05-27
Pionaer Drive Longmaaedow ground bed
Resistivity: 18000 ahm-cm slzs resisl Attachment AG-14-23(k)
Page 1 of 1
MATERIAL COST
Anode Typa: Anida; 176 s 1] [
Anoda Dia: 4 in. Anoda Chl: o1 &m 1 #
Ao Langthc 198 in Hdr Chl: 18m 2 #
# of Anodes: T Splice: 20 175 3 ¥
Andde Sperg il INSTALLATION CO 280 4 #
Dist. Remote 28 Tranching: A M 5 [
Arode Inst 500 ] #
SIZE Spl Inst 15 par splice 38.910153 T i
Hdr Cabla: 1] AWG Powar Cosl: [N owh ] [ ]
Elnciric 1000 ] #
Headar length 474 Hactfiar 1700
Rapairalparts To0
Oparating I; 5 ampaiast) parmits/Eng 1200 12 #
cops 1] SOIL RESITIVITY AND LAYER VALUE DETERMINATION
16 #
GROUNDBED DESIGN RESULTS LOCATION: LO DATE: 1i/aMee8  TESTER KES
Resistancac  5.01624 OHMS - GROUNDBED COSTS = = = === = = = = = = L]
Ract, Voits: 251 volis Materiala: $2,788.00 4 PIN DAT A Il LAYER PROCEDURE |
Eal. Amps: 5 ampa Install: $10,652.80 = = = = 1l = SETEEEEEE W EESHEESEE S SESEEESRS § SEAAEEEEE B SEEERsSsEE =
Total §12,350.80 | | ] | 1 | | R2 | | LAYERR E SISTWMITY |
| SPACING | Ri | FACTOR | RESIBTIVII|| WR1 | dimi | 4dWRY | FACTOR | R3 | LAYER DEF |
DRILLING | FEET | OHME | X | OHM-CM || MHOS | MHOS | MHOS | X | OHM-CM | FEET |
DEPTH kL] = EEEESESEE B EEE = = 1l = = 2% 3 EESSEEESS & DSSESSEES B SESsRssss N
| 5| 525 9576 | SO2BATS| 00180 | | 825000 | gAT S | 50288 | 06 |
| 10| 20| 1915 | 30300 || 00500 | 0 00390 | 323077 | 9575 | 30008 | 510 |
4 4418558 VOLTAGE GRADIENT AT PIPE T 15 | 104 ] 20725 | 200M2.25 | 00880 | 0.0480 | 204040 | 8575 | 18637 | 10-15 |
| | 65| 3830 | 11560 || 01538 | 00548 | 10231 | G576 | 17481 | 1520 |
5 GROUND BED CURENT IN AMPS | 25 | 5| 47TETE| 1875825 02000 | OO4632 | 216887 | 9575 | 20748 | 2028 |
16000 RES, OHMS/CM | 30| A6 5745 | 143525 || QuMEET | 0.0857 |  11.8667 | B57.5 | 11171 | 2530 |
114 LENGTH ANODE IN FEET | a5 | 25 G025 164675 04000 | 0.1143 | B.7600 | 5T 6 | BITE | 30-35 ]
18 DISTANCE ANODE TO PIPE OR 7 | A0 | 23] TEED | MMTED || 04348 | 0.0348 | 287500 | 575 | 27528 | 3540 I
| 45 | 416 | BRIT S | 20682 | 02490 | 01038 | 51585 | 9575 | 4040 | 4045 ]
| 50 | 24 QETS | 23980 || DAET | QATET | 568014 | 9575 | 5450 | 45-50 ]
| 55 | 1] 10532 5 | 106325 || 1.0000 | 0.5833 | 1.7143 | 9575 | 1641 | 50-55 I
CABLE RESISTANCE TABLE
5l resist
0 010020
1 012640
2 015840
3 020100
4 025340
5 0.31960
& 040300
T 050810
B D.B4060
9 0.80800
1. 162000
1- 257600

10 4.00600



;URRENT GROUNDBED DESIGN FOR MORE THAt
410 WILLIAMS ST. WILLIAMS MIDDLE SCHOOL, LONGMEADOW

Resistivity: 14000 ohm-cm

Anode Type:
Anode Dia: 3in.
Anode Length: 120 in.
# of Anodes: 16
Anode Spcng 15 ft.
Dist. Remote 100 ft.
SIZE
Hdr Cable: 1 AWG
Operating I: 16 amps(est)

GROUNDBED DESIGN RESULTS

Resistance: 4.77431 OHMS
Rect. Volts: 76.4 volts
Est. Amps: 10 amps

Header length 225

MATERIAL COST
Anode: 175 ea.
Anode Cbil: 0.1 $/ft
Hdr Cbl: 1 5/t
RECTIFIER 1100
Splice: 15
INSTALLATION COSTS
Trenching: $4.50 S/t
Anode Inst: $300.00 per anode
Splc Inst: $25.00 per splice
Power Cost: $0.10 $/kwh
Electric $850.00
Redctifier $1,000.00
Conservation $0.00
PERMITS $500.00
COPS $0.00
GROUNDBED COSTS
Materials: $8,165.00
Install: $4,912.50
Total $14 577.50
DRILLING DEPTH 50 FEET

TOTAL
COST
$250.00
$32.00
$225.00
$1,100.00
$400.00

$1,012.50
$4,800.00
$425.00

$850.00
$1,000.00
$1,200.00
$500.00
$350.00

$12,144 .50

Bay State Gas Company
D.T.E. 05-27
Attachment AG-14-23(i)

GB-LO.WK4

IN STOCK
IN STOCK
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S OIL RESIS TIVITY SUR V EY & LAYER VA LUE DETEFM INATION SOIL15. W4
TOWN: 5 LONGMEADOW LOCATION: SCHOOL DATE: ORTET TESTER: KS/GUS
== = = EE §F SESOSEAEESS == = 3 - L - L)
| 4 PINDAT & 1l LAYER  PROCEDURE |
I= = = ESINEENERE = mmm || =mm - E . ] = =|
I I | | I il | | R2 | | LAYERR E SISTIVITY |
| LOCATION| SPACING | Ri1 | FACTOR | RESISTMITY || 1/R1 | dUR1 | 1dUR1 | FACTOR | R3 | LAYER DEPTH |
| NO. | FEET | OHMS | X | OHM-CM || MHOS | MHOS | MHOE | X | OHM-CM | FEET |
ll = = B | |-| = = = = [ Il
| | -3 | 208 | 1000 | wTET2 |1 0.0034 | 00034 | 2078723 | 1000 | 267872 | O"EY" |
I | 108" | 138 | 2000 | 272807 || 0.0073 | 00040 | 261.7862 | 1000 | 251788 | S'3-106" |
| | 18-8" | T | 3000 | 231280 || 00130 | 00058 | 177.4728 | 1000 | 17TITY | 108°1EE° |
| | 20m10¢ | 4o | 4000 | 197143 || 0.0203 | 00073 | 1366702 | 1000 | 436670 | 158"-20M10° |
| | 281" | 28 | 5000 | 138456 || 0.0368 | 00188 | B4.2618 | 1000 | 64262 | 201107281 |
| | a2t | 18 | 8000 | 9TETA || 00614 | 00256 | 38.1008 | 1000 | w101 | 28131 |
| | a7 1 | 7000 | Tise4 || 00850 | 00338 | 287672 | 1000 | 26787 | 3YLMET I
| | 41 | 6 | 8000 | 42108 || 01800 | 00850 | 10,5263 | 1000 | 10626 | 38'7"-41'9" |
| | 470 | 5 | S000 | 40802 || 02217 | 0037 | 315788 | 1000 | 31579 | 419°4T0" |
I | S¥4 | 3| 10000 | 20851 || 03350 |  0.4133 | 68235 | 1000 | 8824 | ATO-ET4T |
LOCATION | SPACING | R1 | FACTOR | RESISTIVITY || 1M1 | dWR1 | WdiR1 | FACTOR | R3 | LAYER DEPTH |
NO. | FEET | OHMS | X | OHM-CM || MHOS | MHOS | MHOS | X | OHM-CM | FEET I
L] = = ] = = L = = =|
| 52 | 20 | 1000 | 320000 || 00031 | 00031 | 3200000 | 1000 | 320000 | 0"-53 I
| e | 180 | 2000 | 320000 || 00083 | 0003 | 3200000 | 1000 | 320000 | 310" |
| w58 | 78 | 3000 | 220000 || 00132 | 00089 | 1447619 | 1000 | 144762 | 10'9"-16'8° |
| 200t | 81 | 4000 | 204000 || 00106 | 00084 | 1550400 | 1000 | 155040 | 158°-20M0° |
| 2o o | 5000 | 150000 || 00333 | 00137 | 728671 | 1000 | T2BE7 | 20M0°-26'1" |
- | a3 | 1w | 8000 | 114000 || 00626 | 00183 | 518182 | 1000 | 51818 | 28'1"-31'%" |
- | 13 | 7000 | 91000 || 00768 | 00243 | 411867 | 1000 | 41167 | ITI-3ET |
| ara" | 6 | B000 | 46400 || 04724 | 00855 | 104722 | 1000 | 10472 | 38T419" 1
| 470" | 4 | m: 38700 || 02326 | 00801 | 186267 | 1000 | 18627 | 41'9°-4T0" |
| 534" | 4| 0009 | 38000 || 0.2778 |  0.0452 | 221143 | 1000 | 22114 | ATOM-EIW" I
1nmu
10011.6
10047 .4
u= 100232
LOCATION | SPACING | Ri | FACTOR | RESISTMITY || W/R1 | d1R1 | Wdi/Rt | FACTOR | R3 | LAYER DEPTH |
NO. | FEET | OHMS | X | OHM-CM || MHOS | MHDS | MHOS | X | OHM-CM | FEET 1
= = = = H = = = = = -|
[ | 240 | 1000 | 240000 || 0.0042 | 00042 | 2400000 | 1000 | 240000 | 053" 1
| 1w0e | 170 | 2000 | 340000 | 00058 | 00017 | 5828571 | 1000 | 582857 | 53-10%" |
| 18-8* | BE | 2000 | 258000 || 00116 | 00057 | 1740476 | 1000 | 174048 | 108°-16'8" I
| =000 | 59| 4000 | 238000 || 00188 | 00053 | 1879288 | 1000 | 187828 | 188%20M0° |
| 2817 | 41 | 5000 | 205000 || 0,0244 | 00074 | 1343888 | 1000 | 134389 | 20M0°-2811" |
- | ar | 19 | €000 | 114000 || 00528 |  0.0282 | 354091 | 1000 | 35400 | 281313 |
| a1 | 10 | 2000 | 7800 || 01042 | 00515 | 1604043 | 1000 | 15404 | BT 419" I
| 4mor 6 | 000 | 52200 || 01724 | 00682 | 148528 | 1000 | 14653 | 419°-4T0" I
| sx4 | 4 | 10000 | 38000 || 02857 | 01133 |  B.8261 | 1000 | BE2G | ATO-534" |
S OIL RESIS TIVMITY SUR V EY & LAYER VA LUE DETEF M INATION
TOWN: Sprngfiald LOCATION: LIBERTY ST. DATE: 0326/ TESTER: KSIGSIBCIAC
== == = = = ENNEEE S s am = LR L = Bz
| 4PINDAT A I LAYER  PROCEDURE |
= = = " = - = = = :I

Bay State Gas Company

D.T.E. 05-27

Attachment AG-14-23(m)

Page 1 of 1
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